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~he last few years have witnessed the introduction of several important

lnformation technologies, including powerful microcomputer workstations,
OPtical disk and advanced magnetic disk storage media, computer graphics
technologies, the availability of nationwide and campus wide computer
networks, and the use of sophisticated search engines (such as BRS/SEARCH) in
local online catalogs. These technologies have greatly influenced all aspects
of library information services, including the provision of enhanced subject
access and access to a wider variety of bibliographic resources for library
lIsers.
The United States and Great Britain are both taking leadership roles in
developing effective solutions to improved access and retrieval methods for
~nformation. After a review of some of the main issues in user access to
lnformation needs, a few important developments are highlighted to illustrate
the measures that are being taken to improve access.
.
~INE CATALOG STUDIES

Online catalogs represent, for the library users, the most visible and heavily
~sed end user computer interface for information retrieval (IR).
Since the
lntroduction and rapid proliferation of online catalogs in the early 1980's,
numerous user surveys and use studies have been conducted.
Principal among
these have been the federated studies conducted under the aegis of the council
on Library Resources using questionnaires, transaction log analysis, and focus
9 roup interviews to determine patterns of catalog use. Among the ot her
findings the various studies have shown that:[l]
1)

Most catalog users want materials on a topic.

2)

Subject searching is the predominant mode of searching;
in some libraries it accounts for more than one-half of
all searches.

3)

Catalog users report the most problems with subject
searching.

4)

One third to one half of all searches result in no items
retrieved.

5)

Subject searches using keywords with a non-Boolean strategy,
or with search arguments which provide a partial match with
controlled vocabulary terms, often produce a large number of
citations.

6)

User entered subject search terms match the Library of
Congress Subject Headings (LCSH) controlled vocabulary only
25% of the time or less.

7)

Systems with keyword searching appear to receive more
subject searching.
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8)

Catalog users place the highest priority for improvements on
various subject search enhancements.

9)

Users approach online catalogs expecting to find enhanced
access to a broader field of materials, including citations
to periodicals at the artiele level, than covered by the
traditional card catalog .
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While the online catalog use studies indicate an overwhelming acceptance by
users, including high user satisfaction, the studies have also been
interpreted as a mandate for enhanced subject access.
The provision of enhanced online access to periodical information has received
a great deal of attent ion lately. As users .become accustomed to the presence
of online catalogs and CD-ROM databases they are indifferent to the form book or periodical - in which the information they desire is packaged. The
card catalogs of the late nineteenth century provided access to periodical
artieles via 3 x 5 cards prepared by vendors or prepared in-house. There is a
renewed interest in shaping the modern catalog into an "analytical" catalog
capable of fulfilling the same function but not limited to lineal access.
This paper will report on projects that:
1)

Employ workstation and interface software along with locally
mounted databases to expand access to materials not
typically found in library catalogs, such as periodical
art iele citations; and

2)

Use of augmented bibliographic records and software and
user-feedback techniques to increase access to online
catalog materials.

ACCESS Ta THE PERIODICAL LITERATURE
Libraries are presently investigating three means of providing enhanced online
access to periodical information. These are:

Li
i,

a)

mounting commercially produced bibliographic databases in
local online systems, using either the same software
employed in the online catalog or employing a separate
search engine;

b)

providing a gateway searching service, utilizing remote
search software and databases such as CARL UNCOVER or the
DRA central periodical index databases, or the commercial
vendor systems; and

d

making available fixed cost searching with optical disk
(CD-ROM) databases, either on stand-a-lone workstations or
in a networked environment.
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While many academie libraries are implementing all three options, the latter
two methods of providing access to periodical database~ have been essentially
independent of the local online catalog and are typically offered as separate
services. There are economie, service, and access advantages and disadvantages associated with each approach. Clearly, the most comprehensive method

T

of offering patron access to the periodical literature is to provide a complementary approach, employing a combination of the three.

b
9

Libraries have provided online access to commercial database vendors since the
late 1960's, but until recently direct interaction with these systems has been
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~lmost the exclusive provenance of trained intermediaries. However, with the
t nt r o d u c t i o n of CD-ROM and locally mounted periodical index databases, direct
end u s e r searching has become commonplace.
In response, librar ies have begun
offeri ng se lf service database searching facilit ies and training for end
us ers.
Studie s of t hese end user search services offered in library settings show:
(2)

1)

Users are very enthusiast ic about performing searches in
easy to use, ine x pen s i v e systems, but are not routinely
performing effective searches.

2)

Users have serious problems with Boolean logic and search
strategy formation.

3)

Users resist formal training sessions and printed
instructions, preferring computer aided instruction (CAI)
and direct o ne to one i n s t r u c t i o n from library staff and
peers.

4)

The services are very staff intensive and require additional
library (reference) personnel to assist in database
selection and search strategy formulation and modification.

5)

Users have difficulty with t h e simpler i nt e r f a c e s that
employ command mode searching .

6)

Searches performed with intermediaries still yield better
results than t ho s e without intermediaries.

7)

For searches to be truly effective they are going to have to
move beyond the second generation Boolean searching which is
now so commonplace.

~ibrar ie s are investigating several techniques to improve end-user access to
tnform a t i o n resources, including the development of informat ion workstations.

~RARY WORKSTATION
Some o f t he early app lications of these technolog ies center around the
develo pme n t of campus information systems comprised of scholar workstations
(loc a t e d both in libraries and on individual's desks) linked via a campus
network to local and remote computing resources. These microcomputer
~orks tations provide access to heterogeneous information resources and, to
fUnct i o n effectively, must rely on customized interface software to gu ide
uSer s into and between the various resources available.
It has become clear
that the role of the user interface in information retrieval systems i s of
paramo unt importance, and t he design of intelligent interfaces to facilitate
retrie v a l has become an area of i nc r e a s e d i nt e r e s t . [3)
!gE UI UC MICROCOMPUTER WORKSTATION
~icr oc ompu t e r workstations play an important role in the University of

Illinoi s at Urbana-Champaign (UIUC) Library's online systems. They are used
both a s publ ic t e rmin al s and staff workstat ions and employ interface and
gatewa y software: to facilitate access to the campus and statewide onl ine
Catalo g I to access locally mounted periodical index databases; to provide a
gateway function to external online catalogs and other databases ; and to
provid e access to bibliographic, referral and directory information databases
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stored on microcomputer hard disk and optical disk files.
The effective
utilization of microcomputers is made easier in the Illinois setting because
the UIUC Online Catalog employs microcomputers as public terminals.
The Library Information Workstation is an IBM-based microcomputer software an d
hardware platform used as an online catalog public access terminal in the UIUe
Library system. The UIUC Library is seeking to establish a unique
demonstration site for the design and testing of state-of-the-art public
access workstations. These workstations will provide access to a wide variety
of local, statewide, and national information resources.
The UIUC Library Information Workstation has been in development for several
years. The workstation (now available on 95 PS/2) terminals features expert
system interface and gateway software, and graphic interface techniques that
provide library users with access to: the ILLINET Online (10) statewide online
catalog, alocal BRS/SEARCH implementation with associated periodical index
databases, the CARL UNCOVER system, and customized databases stored on the
individual microcomputer workstations. Figures 2-7 follow a subject search
from the selection of the database through linking the journal citation to
the UIUC Library's call number and location.
The potential now exists to develop a state-of-the-art, full-featured, Library
Information Workstation. The UIUC staff will focus on the design and development of the microcomputer workstation software that allows library patrons and
staff to effectively access and link multiple information resources from one
common interface and gateway software, advanced multimedia and graphic techniques (including voice synthesis and pen/hand lettering input), and a
database management module for files stored on the microcomputer. This
workstation development has been and will continue to be implemented and
tested in operational environments with library users in the UIUC library
system.
The software features and functions of the Library Information Workstation
will continue to evolve over the next several years. Many workstation
functions already have been at least partially implemented. These include:
1)

Access to the statewide online catalog (10) and the holdings
of over 800 libraries in Illinois through customized
microcomputer and mainframe interfaces;

2)

Access to bibliographic databases (including full-text) and
non-bibliographic databases through the campus network,
UIUCNET (TCP/IP) and over the Internet, the Consortium for
Cooperation's CICNET, etc. Specifically provided will be
access to select Association for Research Libraries online
catalogs which are available via the Internet. Network
database access and interface software are two emerging
information technologies for academic libraries.

3)

Access to a multi-campus local BRS/SEARCH implementation
with associated periodical indexes (Current Contents,
MEDLINE, six Wilson files, AND ERIC) with customized
interfaces, which are transparent to the user, for each
database. Plans call for mounting full-text files (campus
information and news) and extending access to the statewide
environment.

4)

Access to remote database vendors (BRS, DIALOG, STN, etc.)
via a gateway function, either dial-up or through a network
such as the IBM IIN.
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5)

6)

7)

8)

9)

10)

11)

12)

13)
14)

full-te xt)
Access to databa ses stored on CD-ROM (includ ing using shell
and their search engine s, run from the interfa ce
softwa re.
nation al
Access to the OCLC EPIC search system and other
Congre ss
bibliog raphic databa ses, such as the Library of
catalo g.
ompute r
Access to custom ized databa ses stored on the microc
site
works tation' s disk drive( s). These databa ses are includ e
may
specif ic and can be easily update d. Databa ses
ders;
hot topics and custom ized bibliog raphie s, and pathfin
class
bullet in board files; serial and new book lists; ses; and
reserv e lists; calend ars; curren t conten ts databa
, BRS
custom ized files downlo aded from the online catalog
databa ses
search es, or remote vendor search es. These ASCII databa se
can be searche d with a fast sequen tial search ing
or anothe r
manage ment system develop ed by the UIUC library se.
system such as a packag e purcha sed with a databa
es from
The capabi lity of invokin g specif ic softwa re packag
menu
the interfa ce and returni ng to the interfa ce main
level.
cs, sound,
Graphi c files such as buildin g maps, mixed graphi
The Audio Visual Connec tion
and text (hyperm edia files).
to
(AVC) softwa re from MCA archite cture has been used , video
integr ate AV, interac tive graphi cs, digitiz ed images
images , real-ti me multim edia.
ized
Point- of-con tact instruc tion and the use of custom voice
expert system and multim edia softwa re (empha sizing resour ces
synthe sis) to provid e search naviga tion and access
ders and
such as referen ce collec tion databa ses and pathfin ces that
refer patron s to both bibliog raphic and human resour
can best meet their inform ation needs.
The
and
and
and

e text
use of optica l scannin g techno logies to digitiz
, etc.
conten ts pages, reserve reading s, graphi cal images
campus
the delive ry of these bit-map ped text files over
nation al networ ks.

s for
The capabi lity of linking these separa te module
ts of local
enhanc ed user search ing, such as linking elemen
microc ompute r-store d databa ses with online catalog
ed
inform ation (holdin gs, availa bility) , linking retriev , or
catalog
referen ces in aloca l BRS search to the online
OCLC EPIC
linking online catalog data to in format ion in the
nation al databa se. One import ant feature al ready (with
implem ented is a link between a journa l title file Conten ts
t
call number s and library locatio ns) and the Curren and
databa se. With this link, the library call number with each
locatio n(s) are display ed, printed , or downlo aded
Curren t Conten ts citatio n.
users with a
An electro n ic mail functio n to provid e library
referen ce referr al and a sugges tion option .
and display s,
Custom ized user interfa ces, window -based menus
and mouse suppor t.
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OKAPI AND lTS IMPLEMENTATION

~

Funded by the British Library Research and Development Depart ment , OKAPI ,
prov ides a cutting-edge system in addressing the search design in the o n l i ne
catalog .[4,5] The system provides automat ic search sequenc i ng me chani sms
us ing Boolean operators on different combinations of search t e rm s wh i ch a l l owS
for retrieval of records containing all terms i n a search (exact match ) a nd
also those containing some of the search terms (partial match ).
Us ing a t erm
weighting algor ithm, records are t he n displayed i n rank order wi th the b e s t
match firat o Using a relevanee feedback model, the user i s as ked to indic ate
which r e f e r e n c e in a retrieved set i s most useful. The system responds b y
automatically reformulating the search and looks for references on the b a sis
of the user's relevanee judgments . That is , when the user enters a search in
natural language, the system asks the user if the response i s wh a t was
i nt e n d e d .
If the answer is yes, the ayatem automatically looks at title
terms , aubtitles, subject descriptors in LSCH or PRECIS, ser ies and Dewe y
class numbers.
It then weights, re-ranks and re-displays the results wi th t he
most relevant item first.
Future plans include interface deve lopment, u s e a nd
display of the thesauri directly to the user and making class if ication
automatic.
There is also an interest in improving concurrence since unti l noW
only single terms have been used. The system is also used for INSPEC and
LISA .
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While OKAPI has been a research and development project for the past eight
years, the principles developed by Stephen Walker and his col leagues have
begun to be incorporated in other catalogs, e . g . LIBERTAS.
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The Centre for Bibliographic Management (University of Bath) and Stephen
Walker (City University of London) are collaborat ing on a British Llbrary R &
D Department funded project to examine the des ign a nd u s e of a database o f
subject-enhanced catalog records . [6] The project , last ing approx imatel y t wo
years, began at the end of 1989.
In 1991 a system for live u s e wi 1 1 be t e ste d
at the University of Bath Library. The project involves us ing existing
machine-readable data to enhance the cata10g records , and mount ing them on a
system which can exploit the additiona1 information more fu11y than mo s t
existing OPAC's.
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The search system will be a version of OKAPI. The Un iversit y of Bath catalog
records for the most recent three years will be mounted a nd se lect ive l y
enhanced with abstracts, c~ntent pages, and other subject-descript ive
materials derived from Book Data files.
It is estimated that there wi ll be
matching Book Data records for between 25% and 40% of the Bath records.
Th e
project when completed will move the OKAPI research one step further to a
practical and functioning search system.
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Online access to databases is being provided by the U.K. Office for Library
Network ing , located at the University of Bath. The Combined Higher Educat ion
Software Team (CHEST) made an agreement with the Institute for Scientific
Information (ISI) database producer to mount databases and make them
accessible to participating libraries on Britain's Joint Academie Network
(JANET).
The init ial databases mounted include Science citation Index, soc ial
Science citation Index, Arts and Humanities Index, Index to Scientif ic and
Technical Proceedings, and Research Front Data . Some 50 higher educat ion sites
will participate at a cost of 5,000 pounds sterling plus VAT per site for fo u r
years from April 1991 . The service cal led BIDS (Bath ISI Data Service ) wi11
begin with a hundred ports and increase to 300 ports by the end of 1 9 9 1.
Mounted on STATUS, there wi11 be a menu driven interface . An Inter face
Working Party to e1icit input from 1 ibrarians on the interface design has been
estab 1 ished.
Fu11 service with free access for staff and students at
participating s ites is due to be available this summer. [7]
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The Scottish Academie Libraries Bibliographic Information Network (SALBIN) at
t he p r e s e n t includes the eight Scottish university libraries plus the National
Librar y of Scotland and just recently the Ed inburgh and Glasgow public
librarie s [ 8, 9 ) .
The SALBIN group was formed in response to the universities
a wa r e ness that budget constraints of the previous decade had seriously eroded
library services to users both through collection building and library staff.
In 1985, the Scottish librarians were asked to consider resource-shar ing as a
vehicle t o wa r d s i mp r o ving l ibrary s upport for teaching a nd research in
Scotland .
Following a feasibility study funded by the BLR & DD in 1987, University
Grants Committee funding was awarded to Edinburgh University to implement the
first stage of SALBIN, the development of a user friendly communicat ions
packa g e that would provide access to all of the SALBIN library OPAC's.
The
result i s one o f the most interesting gateway systems via networks to online
cat al o g s. The SALBIN interface i s designed to give library users easy,
menu- d rive n access to the online catalogs of the other libraries in the group,
and al s o vi a sub-menus, to those of other UK un iversity and polytechnic
librarie s accessible over JANET .
The software runs on an IBM PC or clone
prefera b l e wi t h a hard disk drive.
It offers the u s e r catalog access taking
him/he r d irectl y into t h e chosen library's OPAC, and the option to l o g the
sess ion to an attached printer or download to a diskette.
Further features
includ e an alternative SALBIN EXIT and facilities for extra Help screens for
remot e users.
The i n t erfa c e is d istr ibuted in two versions. The User's Vers ion is designed
to b e as fr iendly and intelligible as possible by masking log on and
c o mmun ications reports. This vers ion will be the standard public access
versio n .
Bu ilt i n defaults and t ime outs are provided as well as a safeguard
to pre v ent users from de leting the system.
Provision of a direct PAD
conne c t i o n on the ma in menu in the Edinburgh User 's v e r s ion provides for
campu s facilities, such as E-mail, without exiting from the" program. The
Profes s i o n a l Vers ion allows for local tailoring and maintenance, such as
control li ng and changing menus and Help Screens. Changes in campus network
and J ANET protocols, and i n c r e a s i ng number of accessible OPAC's have led to
the dec is ion to give participating libraries the guidance required to amend
"Con ne e t " cal ls also rather than attempting to issue new releases.
Following an in itial Welcome/Logon screen, the user can then choose general
i n f o r ma t i o n help screens or proceed directly to the main menu.
Upon choosing
an o ption , the system makes the connection to it , flashing a message to keep
the u s e r informed, as the time taken to respond will vary with the state of
the n e t wo rks i nvolved as well as the speed of the microcomputer being used.
Th e u s e r may p r int or download the sess ion onto a diskette.
A Help screen provides guidance for printing or logging individual screens
rather t han entire sessions.
If neither opt ion is chosen, the system defaults
to sea r c h mode. The user may then to search the chosen OPAC, experiencing the
advan t a g e s and limitat ions of a part icular system, using it's bulletin Help
faci l i t i e s , since there is facil ity in SALBIN for site-specific Help screens
which can be incorporated within each library's version .
Use of a particular
OPAC's l o g - o f f d irect ions wi ll trigger an instant return to the SALBIN menu.
If, as in so many systems, these direct ions are not visible at the point from
which one wishes to exit, then F10 can be used as an emergency exit.
CONCLUS I ONS
Th e budget constraints facing libraries in the U.K. and the U.S.A. resulting
in l e s s staff available to help users u s e OPAC's and perform online searching
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are providing the impetus for improving user access and retrieval. The
necessity to make users independent consumers of library resources, i. e.
self-service is putting the user needs in the forefront.
One reason an
interface like SALBIN is so important lies in its' potential for capturing
real user's responses to OPAC's. At the University of Edinburgh, when library
users were introduced to searching other OPAC's via SALBIN, they actually made
suggestions for how to improve Edinburgh's OPAC based on features they had
seen in ot her systems. Libraries and vendors always have user groups but how
often, if ever, have real patrons been tapped as a resource for OPAC
development?
Libraries have the opportunity to capture user enthusiasm and use it as a
power-base to insist on providing improved access and retrieval systems. The
perfect system will not happen overnight. However, it will not happen at all
without making librarians and users part of the development process. This is
an exciting, but complex, time for users and developers of online information
systems. We have a rich variety of information resources and information
technologies to offer to library patrons. There is no doubt that increased
systems potential and user expectations are challenging the structure of
today's OPAC's. An online catalog doing no more than replicating the paper
systems must no longer be tolerated. Given this challenge it is heartening to
realize that effective answers are being sought.
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